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(54) FILM FOR IMPROVEMENT IN IMAGE QUALITY FOR LIQUID CRYSTAL DISPLAY DEVICE 



(57)Abstract: 

PURPOSE: To change the light emitting state of a prism sheet and to 
obtain such an image of good image quality that is bright and easily 
seen to give no fatigue to the observer by using a film having a light- 
diffusing perfomnance in a specified range. 
CONSTITUTION: An image quality improving film 21 is disposed 
between a liquid crystal display element 11 and a prism sheet 18. The 
film 21 essentially consists of a coloriess transparent plastic material 
and contains at least one kind of spherical light-diffusing particles. The 
film 21 has >80% transmittance for all rays and 5 to 15° diffusion half- 
power angle of incident light beams at a right angle. As for the plasfic 
material as the main component, for example, polymethyl 
methacrylate, polycarbonate, polyvinylchloride, polyvinyl alcohol and 
polyester can be used. As for the spherical light-diffusing particles, 
plasfic particles or glass particles having 1-20^m average particle size 
are used. The compsn. of these materials is formed into a film of 30-300jxm average thickness to obtain the 
image quality improving film 21. 
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♦.NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the image quality improvement film for liquid crystal displays which 

improves the image quality of a liquid crystal display. 

[0002] 

[Description of the Prior Art] The source equipment of sheet-like light is used for it as the tooth-back light source in 
order to fill the demand of the improvement in visibility, since the liquid crystal display component which constitutes 
Uquid crystal displays, such as a personal computer and a small word processor, does not have a private luminescence. 
[0003] The source equipment of sheet-Uke light had taken the structure (directly under type) which has arranged the 
light source of a fluorescent lamp etc. directly at the tooth back of a liquid crystal display component at the time of 
development. On the other hand, in recent years, in order to make thickness of the whole liquid crystal display thin and 
to attain the miniaturization of structure, the structure of the edge light method which has arranged the fluorescent lamp 
to the end side at least is taken in many cases, using a light guide plate as source equipment of sheet-like light. 
[0004] Drawing 1 is the mimetic diagram showing the basic structure of the source equipment of sheet-Uke light of an 
edge light method. In drawing 1 , 1 is a liquid crystal display component and 2 is source equipment of sheet-Uke light. 
If it is in the source equipment 2 of sheet-Uke hght, the fluorescent lamp 3 as the straight-line-like light source is 
formed in the light guide plate 4 side side. The coating (light-scattering nature ink) 5 by which dot printing was carried 
out is formed in the rear face of a light guide plate 4, a reflecting plate 6 is arranged in the tooth back of a light guide 
plate 4, and the optical diffusion sheet 7 is formed in the front face of a Ught guide plate 4. 

[0005] The beam of Ught emitted from the fluorescent lamp 3 trespasses upon the interior from the end face of a light 
guide plate 4, and by the coating 5 of the rear face of a light guide plate 4, scattered reflection of it is carried out and it 
is emitted from the front face of a Ught guide plate 4. A coating 5 is the printing pattern of the light-scattering nature 
ink for making it emit equally from every location of the front face of a light guide plate 4, and can say the light which 
carried out incidence to the light guide plate 4 from the fluorescent lamp 3 also as the false light source. However, the 
way things stand, the brightness needed as a liquid crystal display will not be enough, and the printing pattern of the 
coating 5 of the rear face of a light guide plate 4 will be checked by looking from the transverse plane of the Uquid 
crystal display component 1. it is alike and functions as the ability of the optical diffusion sheet 7 to carry out 
homogeneity luminescence, without checking the false light source on the back, i.e., the printing pattern of the above- 
mentioned coating 5, by looking through the liquid crystal display component 1, in case [ appropriate ] the screen of a 
Uquid crystal display is observed. 

[0006] In the source equipment of sheet-Uke light of the above edge light methods, in order to make the amount of light 
emission to the direction of an observer increase, forming the prism sheet (condensing sheet) 8 between the liquid 
crystal display component 1 and the optical diffusion sheet 7 is performed. The prism sheet 8 gives the shape of 
toothing to JP,62-144102,A, JP,2.93401,A, and JP,2-257188,A at one side of a sheet plastic transparent like a 
pubUcation, and makes a beam of light condense in the direction of arbitration according to the prism effectiveness of 
the configuration. 
[0007] 

[Problem(s) to be Solved by tiie Invention] As the light emission to other directions decreases, so that light emission is 
centralized in the direction of an observer and tiie prism sheet 8 is shown in drawing 2 since it uses the sharp prism 
configuration although it has the function to which the beam-of-Ught burst size to the direction of an observer is made 
to increase remarkably, tiie direction which does not emit Ught at aU comes to exist. If that an observer's relative 
positions are also few moves when the source equipment of sheet-Uke light which has such a light emission property is 



c^ed in a liquid crystal display, it will be in the condition that a part bright in a screen and an extremely dark part 
serve as a situation which exists in coincidence, and do not bear use. Therefore, a user is obliged to use physical 
relationship, without making it change as much as possible, and has the problem that this causes fatigue of a user. 
[0008] If the optical diffusion member based on the technique which corresponds from the former is arranged between 
the liquid crystal display component 1 and the prism sheet 8 in order to solve this problem, although concentration of 
the direction of light emission extreme like **** is avoided, as a result of the amount of light emission to the main 
observation direction decreasing remarkably, the original condensing function of the prism sheet 8 will be spoiled, and 
it will not become a synthetic image quality improvement. 

[0009] This invention changes the light emission condition of a prism sheet, is bright, is legible, and is to realize the 

liquid crystal display which has the good feeling of image quality which does not get fatigued. 

[0010] 

[Means for Solving the Problem] This invention according to claim 1 forms the source equipment of sheet-like light in 
the tooth back of a liquid crystal display component, and is constituted. The source equipment of sheet-Uke light A 
light guide plate, The straight-Une-like light source prepared in the light guide plate side side, and the optical diffusion 
sheet prepared in the front face of a hght guide plate. It is the image quality improvement film for liquid crystal 
displays which comes to have the prism sheet prepared in the front face of an optical diffusion sheet. An image quality 
improvement film It is arranged between a liquid crystal display component and a prism sheet, transparent and 
colorless plastics is used as a principal component, at least one or more kinds of spherical light diffusion particles are 
contained, and total light transmission is 80% or more, and the diffiision half power angle of a vertical-incidence beam 
of light It is made to be five - 15 degrees. 

[001 1] For this invention according to claim 2, it sets to this invention according to claim 1, and said spherical light 
diffusion particle is a mean diameter further. It is a plastics particle or a glass particle (lmicro-20micro), and is made 
for the average thickness of a film to be 30micro-300micro. 
[0012] 

[Function] As a result of examining the optical diffusing capacity of the optical diffusion member used for the light 
emission condition which an observer senses as good image quality, and the list from the former in solving said 
technical problem, ** observer senses unpleasant the rapid fall of the brightness by include-angle change. ** An 
observer senses unpleasant the situation which there is no emission of light and cannot check a display by looking. ** 
The conventional optical diffusion member aims at diffusing light in all the include-angle directions in homogeneity. 
** The conclusion that the conventional optical diffiision member admitted loss of Hght for the purpose of ** was 
obtained. Therefore, when it is going to improve the above-mentioned ** and ** and the conventional optical diffusion 
member is added, the light emission range concentrated with the prism sheet will be again changed into the diffused 
light, the light which reaches an observer will decrease remarkably and the efficiency for light utilization itself will fall. 
Then, this invention found out ** which becomes realizable [ this ] by using the film which has the optical diffusing 
capacity of the specific range, as a result of adding examination in quest of the optical functional film which improves a 
feeling of image quality sharply, witiiout spoiling the optical intensive fiinction of a prism sheet. That is, tiie plastics of 
"colorlessness transparence is used as a principal component, at least one or more kinds of spherical light diffusion 
particles are contained, and total light transmission is 80% or more, and the diffusion half power angle of a vertical- 
incidence beam of hght It is arranging-between liquid crystal display component and prism sheet-image quality 
improvement film which is five - 15 degrees." 

[0013] As tiie optical property, total light transmission is 80% or more, and tiie diffusion half power angle of a vertical- 
incidence beam of light the image quality improvement film of this invention It is required to be five - 15 degrees. 
When total light transmission is less than 80%, decline in beam-of-light use effectiveness is caused, and it is 90% or 
more preferably. Moreover, the diffusion half power angle of a vertical-incidence beam of light a diffusing capacity 
When less than 5 times, conversion of a desired beam-of-Ught emission condition is not performed, but there is no 
improvement effect of a feeling of image quality. If it exceeds 15 degrees, the beam of light which cancels 
concentration of the beam of light by the prism sheet, and reaches to an observer will decrease, desirable ~ It is eight - 
12 degrees. This image quality improvement film attains the purpose of this invention by using it between a prism sheet 
and this liquid crystal display component, being inserted. 

[0014] In order to attain die above-mentioned optical property, the image quality improvement film of this invention 
uses transparent and colorless plastics as a principal component, and contains at least one or more kinds of spherical 
light diffusion particles. As a principal component, polymetiiylmethacrylate, polycarbonate, polyvinyl chloride, 
polyvinyl alcohol, and polyester ** is usable, for example. Moreover, as a spherical light diffusion particle, it is a mean 
diameter. A plastics particle or a glass particle (lmicro-20micro) is usable. Mean particle diameter In Imicro or less. 



I 

distribution of a particle is difficult and the manufacturing cost of a particle increases very much. Moreover, in the 
mean particle diameter of 20micro or more, the particle itself is checked by looking and a feeling of image quality does 
not improve, it is desirable - they are 3micro-10micro. The above-mentioned constituent is fabricated in the shape of 
[ of the average thickness 30micro-300micro ] a film, and the image quality improvement film of this invention is 
obtained, average thickness in SOmicro or less, since handling is difficult, generating of the defective by a crease crack 
etc. increases - in 300 or more micro, it moves against the trend of thin-shape-izing of a liquid crystal display module. 
Preferably, they are SOmicro- 1 SOmicro. 

[0015] Although a means is not chosen especially for fabricating the image quality unprovement film of this invention, 
a melting flowing method, a solution flowing method, the heat pressing method, and a casting polymerization method 
are suitable. 
[0016] 

[Example] As the tooth-back light source of the liquid crystal display component 1 1 which constitutes a liquid crystal 
display 10, the source equipment 12 of sheet-like light as shown in drawing 5 was constituted. 
[0017] The source equipment 12 of sheet-like light has formed the fluorescent lamp 13 as the straight-hne-Uke light 
source in the Ught guide plate 14 side side. The coating (light-scattering nature ink) 15 by which dot printing was 
carried out was formed in the rear face of a light guide plate 14, the reflecting plate 16 has been arranged in the tooth 
back of a light guide plate 14, the optical diffusion sheet 17 was formed in the front face of a light guide plate 14, and 
the prism sheet (condensing sheet) 18 was formed in the front face of the optical diffusion sheet 17. Furthermore, if it 
was in the source equipment 12 of sheet-Uke light, the image quality improvement film 21 of this invention has been 
arranged between the liquid crystal display component 1 and the prism sheet 18. 

[0018] Hereafter, the concrete operation result of this invention is explained with the conventional example and the 
example of a comparison. 
(Example 1) ( drawing 3 ) 

As source equipment 12 of sheet-Uke light, the thickness of 4mm of a light guide plate 14 and the back light module for 
electrochromatic display display devices equipped with the prism sheet of 90 vertical angles as a coating type light 
diffusion sheet and prism sheets 18 as a fluorescent lamp 13 as one cold cathode tube, 10.5 inches (the die length of the 
diagonal line) of vertical angles, and optical diffusion sheets 17 were used. 

[0019] Moreover, the image quality improvement film 21 was constituted as the following ( drawing 3 ). Namely, 
polycarbonate resin The 100 weight sections, mean particle diameter 7micro acrylic spherical particle Preliminary 
kneading of the 2 weight sections is carried out, and it is thickness by the melting flowing method further, 100 
micrometers It fabricated in the shape of a film, and considered as the image quality improvement film 2 1 of an 
example 1. In drawing 3 , 21 A is a spherical light diffusion particle. 

[0020] the total light transmission of this image quality improvement film ~ the Murakami Color Research Laboratory 
make - hazemeter HR-100 It was 92% when measured, moreover, a diffusion half power angle ~ NIKON Make - it 
was 10 degrees when measured by ellipsomter NPDM-1000. 
[0021] (Example 2) ( drawing 4 ) 

In the source equipment 12 of sheet-like light of an example 1, the image quality improvement film 21 was changed as 
the following ( drawing 4 ). Namely, polycarbonate resin The 100 weight sections, mean particle diameter 7micro 
acrylic spherical particle Preliminary kneading of the 5 weight sections is carried out, and it is thickness by the melting 
flowing method ftirther. 100 micrometers It fabricated in the shape of a film, and considered as the image quality 
improvement film 21 of an example 2. In drawing 4 , 21A and 21B are spherical light diffiision particles. 
[0022] the total light transmission of tiiis image quality improvement film - the Murakami Color Research Laboratory 
make - hazemeter HR-100 It was 90% when measured, moreover, a diffusion half power angle ~ NIKON Make ~ it 
was 15 degrees when measured by ellipsomter NPDM-1000. 

[0023] (Conventional example) The image quality improvement film 21 was removed from the source equipment 12 of 
sheet-like light of an example 1, and it considered as tiie conventional example. 

[0024] (Example of a comparison) The image quality improvement film 21 was removed from the source equipment 12 
of sheet-like light of an example 1, and thebeam-of-hght diffusion member by the conventional technique has been 
arranged instead of tiie image quality improvement film 21 . This beam-of-light diffusion member is the thickness 
containing the titanium white 60 weight section. It was a 200micro sheet made of acrylic resin, and they were 70% of 
total light transmission, and 60 diffusion half power angles. 

[0025] About tiie above example 1, tiie example 2, the conventional example, and the example of a comparison, tiiree 
points, the brightness in the direction of a screen normal, the existence of a beam-of-light a non-emitting include angle, 
and the quality of tiie feeling of unage quality by tiie observer, were evaluated, and Table 1 was obtained. 
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[0026] From the result of Table 1, according to the image quaUty improvement film 21 of this invention, the light 
emission condition of the source equipment of sheet-Uke light using the prism sheet as a condensing sheet is changed, 
and it is bright, and is legible, and it is admitted that the liquid crystal display which has the good feeling of image 
quality which does not get fatigued is realizable. Moreover, it is in process as secondary effectiveness, and is effective 
in protecting the prism sheet to which a blemish tends to be attached, and the yield by blemish generating can be raised. 

[0027] 

[Effect of the Invention] As mentioned above, according to this invention, the light emission condition of a prism sheet 
is changed, it is bright, and is legible and the liquid crystal display which has the good feeling of image quality which 
does not get fatigued can be realized. 



[Translation done.] 



